Caffeine and nicotine decrease acetylcholine receptor clustering in C2C12 myotube culture.
As motor neurons approach skeletal muscle during development, agrin is released and induces acetylcholine receptor (AChR) clustering. Our laboratory investigates the effect of environmental agents on skeletal muscle development by using C2C12 cell culture. For the current project, we investigated both short-term and long-term exposure to caffeine, nicotine, or both, at physiologically relevant concentrations. Short-term exposure was limited to the last 48 h of myotube formation, whereas a long-term exposure of 2 weeks allowed for several generations of myoblast proliferation followed by myotube formation. Both agrin-induced and spontaneous AChR clustering frequencies were assessed. For agrin-induced AChR clustering, agrin was added for the last 16 h of myotube formation. Caffeine, nicotine, or both significantly decreased agrin-induced AChR clustering during short-term and long-term exposure. Furthermore, caffeine, nicotine, or both significantly decreased spontaneous AChR clustering during long-term, but not short-term exposure. Surprisingly, caffeine and nicotine in combination did not decrease AChR clustering beyond the effect of either treatment alone. We conclude that physiologically relevant concentrations of caffeine or nicotine decrease AChR clustering. Moreover, we predict that fetuses exposed to caffeine or nicotine may be less likely to form appropriate neuromuscular synapses.